Formation of hydrogen peroxide and N-hydroxylated amines catalyzed by pulmonary flavin-containing monooxygenases in the presence of primary alkylamines.
In atypical reaction, incubation of purified rabbit pulmonary flavin-containing monooxygenase with certain primary alkylamines results in the oxidation of NADPH and the formation of hydrogen peroxide. In addition, significant amounts of N-hydroxylated primary amine are also generated, as determined by colorimetric assay and GC/MS analysis of n-octylamine metabolites. Similar reactions appear to be catalyzed by the mouse pulmonary enzyme. In contrast, incubation of primary alkylamines with hepatic flavin-containing monooxygenases from rabbit, mouse, or pig does not result in NADPH oxidation or metabolism. Another effect of primary alkylamines is marked activation of the mouse pulmonary and pig hepatic flavin-containing monooxygenases with some substrates. The structural requirements for primary alkylamines to elicit NADPH oxidation by the rabbit pulmonary enzyme or to activate the mouse pulmonary and pig hepatic enzymes are identical. This indicates that different flavin-containing monooxygenases probably have a conserved alkylamine-binding site of defined specificity. In the case of the rabbit pulmonary enzyme, this binding may occur very close to or at the catalytic site resulting in some N-hydroxylation of the alkylamine.